Binding of sulfonamides to carbonic anhydrase: influence on distribution within blood and on pharmacokinetics.
Four new aromatic sulfonamides were synthesized and purified by standard techniques. Two were unsubstituted, primary sulfonamides and two possessed substituents on the sulfonamide nitrogen. The affinity of the inhibitors for the enzyme carbonic anhydrase was determined in terms of the inhibitory potency, which was found to be dependent on the presence of an unsubstituted sulfonamide group. Binding studies were performed in erythrocyte suspensions using a range of concentrations and the unbound, extracellular concentrations were determined by high-performance liquid chromatographic (HPLC) assay. The dissociation constant of binding and the total binding capacity of the erythrocytes were estimated by nonlinear regression using a two-site binding model. The affinity of the compounds for erythrocytes reflected their inhibitory potency against the enzyme. Binding to plasma proteins was more dependent on lipophilicity and pKa and was stronger for the substituted sulfonamides. Pharmacokinetic studies in rats showed that the unsubstituted sulfonamides with a high affinity for carbonic anhydrase in erythrocytes have longer half-lives and lower clearance values than the substituted sulfonamides which were more strongly bound to plasma proteins. However, comparison of unbound clearance values showed that the variations in molecular structure, which produced differences in carbonic anhydrase binding and in distribution, also produced variations in susceptibility to elimination processes.